The purpose of the present work is to study the pH-dependent thermal denaturation of soybean leghemoglobin fraction a Ž . 
Introduction
The red pigment of Rhizobium-infected nitrogenfixing legume root nodules was first characterised as w x an oxygen-binding hemoprotein by Kubo 1 and Ž . w x named leghemoglobin Lb by Virtanen et al. 2 . Leghemoglobin facilitates the diffusion and delivery of oxygen to the bacteroid surface at a stable low w x w x oxygen tension 3 . According to Appleby et al. 3 by an improved method for ion-exchange chromatography have been isolated and characterised six com-. and two Lbd components not well separated . Depending on ligand binding, the protein stability difw x fered in the investigated pH region 4 . Cyanide ion Ž y . CN makes a complex with leghemoglobin molecule, which is stable over a large pH range. Thus this complex can be investigated by means of differential scanning calorimetry. However, Myoglobin Ž . Mb , a protein of very similar structure and function, such as their oxygen and ligand-binding properties, Ž . molecular weights 15 000-20 000 and noncovalent protein-heme linkage, has been well studied by Pri- . mM rcm . The absorption spectra were registered on SPECORD UV-VISrC.Zeiss Jena GDR, before the calorimetric measurements.
Ž . Calorimetric studies were performed with the dif-Ž ferential scanning microcalorimeter DASM-4 Bio-. pribor, Puschino, Russia equipped with two equivalent 0.4 ml platinum cells, at a scanning rate of 18Crmin. Before the experimental study of Lba.CN, a thermally induced unfolding of lysozyme was used to calibrate the instrument. The calibration results appeared to be in a good agreement to the same w x values reported by Ginsburg and Zolkeiwski 8 . Ž . Fig. 2 . pH dependence of the thermal stability DT of Lba.CN determined by DSC in a water solutions of 1 mM KCN and 1 mM KCl. 
Results and discussion
Ž . Gibbs energy change DG as a function of tem-Ž . perature T at several pH values is shown in Fig. 4 . It can be seen that all the curves have a similar shape, the curve maximum is at neutral pH while at low and high pH values, DG values decrease. We should add Ž . Fig. 4 10.5-10.7 kcalrmol. At pH 5.0 and 9.9 the maximal value of DG is 7.6 and also coincides. The lowest value of DG is 7.0 at pH 11.15. This is notewormax thy that in alkaline range of pH the stability of Lba.CN is lower than that near the p I point. This may be a factor for a conformational transition in alkaline range. The curves indicate that at temperatures above 258C the usual heat denaturation of the protein takes place, while the other which occurs on cooling the protein solution below 258C appears to be its cold denaturation. This differs from Mb for which the heat denaturation occurs above 308C and cold w x denaturation below 308C 9 . From this results we can suggest that maximal protein stability is at the pH Ž . range between 5.9-9.2 Figs. 4 and 5 .
